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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To realize high reliability even if high density 
of a semiconductor chip and fine pitch of a lead are 
realized regarding a semiconductor device comprised of 
each member of different linear expansion coefficient, 
CONSTITUTION: An area near a position wherein a wire 
of an inner lead part 14a is arranged is provided with an 
expansion prevention mechanism and a mechanism for 
realizing isotherimy which are comprised to reduce a 
length of a part wherein expansion of the inner lead part 
14a practically affects a wire 13 when heat is applied. 
The expansion preventing mechanism is made a step 
part 16 which is formed in the inner lead part 14a and 
has a step in a vertical direction, and the for realizing 
isothermy is made a heat conductor 25 arranged at the 
side of a semiconductor chip 11 of the inner lead part 
14a. 
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MlJ&] -f y - KSB (14a) co !7-f -YlKKffcll 

afi^l-, Hftf^>PP*PH#(Cl-f y — KSC (14a) 

K«**Seftrfc?-f (13) d^Sr^^sas^cog^ 

£rl2tt3„ rco^KESltWS^^^— V-Vm 

(14 a) (c^fig^ixf&ltt^lRjtc^liSrWi-SSIigB 

(i6) t-rat^tci, mmmm*<<^i — y — k*b 

(14a) vntmfcf-?'? (11) Wlz:BR3;h.fclA£ 

Wflc (2 5) t-f-a. 
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in*mi] (id 

^ (l l) «r«*1-5;*^— (1 2) fc, y-f-v (i 
3) KJ:*****^*:/ (1 1) fc«*ft»ca8K*jx 

r»?*— y — ksr (i4b) tiSftsy-K (u) 

fc, »y-K (14) i:**S»»W*S:*i-5tt»J: 
9ft0«*»# < f'y^ (1 1) , *^~3* (1 2) ftt* 
tty— K (14) V — KSIS (14a) SrSfrjh 

■f-aWUB^^-ir— ^ (1 5) 4:^J:!9«fiKSns**ftr io 

t-> Ift^ffiiwWfctt-f y - KSB (14a) coiKK 
***«Wfc«E!7^^r (13) £I£»ft**«»ffi©*iF 
Srfi<i"SJ:5**Snfcfl»3iteih«» (1 6, 19, 
2 1, 2 3) ftR*Jfc^tmtt6*»»fflt 

■TSaJiJB (16, 19, 2 1, 2 3) "CfcS^tSrW 

lesr^rrsassas (19, 21) T*fc6^tsrw«t-t- 

[»**4] (11) fc, 

^(11) tflMW-a*^— i> (1 2) fc % y-^^r (1 

3) \-x^otmm^y^ (id 

y — K*B (14a) fc^fBBlftiSjKStLa 

r^^-y — kbp (14b) tioft^y — k (14) 
fc, »y-K (14) i»ftsj(«***=^5a-»J: 

OftOtt^Wflc^y^ (1 l) , (1 2) 

mv — k (14) o-fw— y — nhs (14 a) 30 

i-SWUB^y-Jr— 5* (15) fc|CJ;0«fifcSix5^*# 

I£l7^ir (1 3) ©ERffiRifflSH^ ttSMi-^s^— 

(15) oMBSfcttP — K (14) <D»*£#»ft;S* 
3^?&«#l(2 5, 2 8, 3 0, 3 2) SrRitfcri 

5 ] »«ja^b«««. am y - Ksu 
d4a) 9 4 ^mmtLWKm i^m^m^ * ? c 1 

1) ©ffiRffi«««EvHS«'C* j&*o«El7-<-r (13) © 
SBHHiffiKiRH- &*bfcJft«H4^IRe*# (2 5) -cfc£ 40 
r i £r#i£fc £ i" S Mr** 4 E*0¥*#*«o 

[f#**i6] tt^a-fbawi^ saMB^**—:* (i 

5) <D9m\z.W& LfcSfcBffigB (3 0 a) Kflttttifi 
35 (3 0a) ^fc«!7^^ERffl:ttiEtt*"CJE(flbfc]S 
ffi£[5 (3 0 b) fcte±!Jfl|ritS*l*:||!ie»ft: (3 0) -e 

[»*«7] sy-K (14) frflixg^ *fc^ 
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[0 0 0 1 ] 

[0 0 0 3] — WjlB^y-Jr-^fc^JRMtoy— Ki: 
[0 0 0 4] lot, *«K*eD»ft5*(SttlcJ:9* 

[0 0 0 5] 

l £r^= ITV^o SI l 3 fl¥^#SB: l fio^SBfSia 
[0 0 0 6] fc*5V *T\ 2 te^ft^ y ^"Ofo "9 . 

(-0; «9ffij££ix5-'f y — K6IS4 a blffr*?** is? 

y— KSP4 b irtciJ: 

[0 0 0 7] ^^•#^^^2tti**ilC^fc;a5it^-c? 

'So 

[ooos] sfc, sj^jfli^^^— ^-efot), _his^> 
^f^^^2, y-K4^>^— y — 

[0 0 0 9] ±l260^*^gl « N EIKXK« 

fcv **MSm^ K4, ^5*coj» 

J:^«^^i^rv^^ 0 Sot, *»#ae« 1 0««*feS: 
j^Ji^^r^fc^icij:, m&mn£*iXhV- K4 &WJ9B 
s, /r - >? 5 i ^fiJ^H^^ y t?»Hx*35S3S^ ^ 

[0 0 10]«, rcol^^ hv^ttSrrfil-hS^BrSfc 
abkitts y-K4^-t©BRffi*rtI («y^K*BWSi- 

4d«U ^co^®Sl54 c^y y^SP4 d^J; Vffi 
ffi'< v - *? 5 ft tt Z> y - K 4 co^fe® fei * # < 
U -^J: 0 JPl»B*Jc:*5(+5 y- K4 ir«aB^y-*— 
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[0 0 1 1 ] 

sirs* < ft 5 , fao^mfcmWi 1 c^/J^bSrH* 5 t Ufc 

[0 0 12] *fc, }) — VA<DWWb U-cHWfiSHt^A 

ISv< y^5J;5W y — K*B 4 a co^s^fej- 

IRKA 9 y -KSB4 a ##1* 

[0 0 13] #*Mft±K^tCHl*T:ft*^fcfc«>^ 
[0 0 14] 

^a ic x 9 nm-t sctms. 

[0 0 1 5] r<a 

^^-^t> + y— hwvt- y — Kffls 

s^PP*pw#i--r >"^— y - Kffl5(o«»36s*jitK)(c 

[0 0 16] *t«**2©38Btts JiiBllgKBfrJtttlfflF 
[0 0 17] l£fcfi*^3<?>^{^ _hfS^|»JhmiS 

[ooi8]S*94©jS«it 

f*^ y ^ t *ft w ictttt s ti £ >r y - k« t 

IMlK^««*ixST9^ — y — KJBirl: oftay — K 
fc % roy — Ki»4*IW»t^6WttJ;0ftD 

*i»#^y^ f ^^-^xt?y — Ko-r^-y-KW 
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wt vtft z t & wm t -r % t> co x*ib z> D 

[0019] SfcSf *Xg 5 <Z>«9!i* % ±|B^f^t*8« 
[0 0 2 0] ^/eff 6 C03EWte, -biB^M^ffi 
[0 0 2 1] 

[o o 2 2] sff*xgi cD^wtcicfctLff. -r>-^— y — k 

20 J: 5. m<DfliMz£.v>j y— KgB^SIUXfcy 
^ S-l?* ^^-x^ §M4 v » , r comi ^ *d tt -5 

[00 2 3] *fcW*«2(03SKfcJ:*trf, flS23BB£ih« 
#Sr-YV^-y-K«SJc:®«Snft:KiiSB5i:U 

30 [0 0 2 4] t fcW 3 (T^^PJ J: *xfis 

tte-fc 0, «S6«J:9T^^-y — K«|-c*ifei-s»]» 

[0 0 2 5] BM«4«)38Hk:J:tbtf, »»^-y*— ^ 
ffiy Y WY ^t- y - K« i:gSRStL5SjKffifii , 

>< -Tr^affi L-c t , «T^^ y fr— S^tt ^ o 17 -< 
[0 0 2 6] *fcB*«5<o3SW«iiJ:jLfiv ±!B*aYfc 

so ft*j£-t*!7>f -V<^»fife^*?Sifc:ISSit-r5 - t^x-t^. 
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[0 0 2 7] EfcW#«60»Wfc±fttf, ±»*»ffc; 

a i id t o r 4: \zl x v , ttmmmcmn s 

[0 0 2 8] 

mmxh v . ia 2 fi¥##^g 1 0 ©«»rjEBBiT?s> 

So Sfc, **»M<P¥#*ffiB 1 OTOQFP (Quad 
Flat Package) #>C7<Ds*y WTaftWt" 

So 

[0 0 2 9] It, 

0^«*a5Ktt«ffi^y HI 1 a^iERSjXTV^ao C 

lit. WilfAS I C (Application Spec 
ific Integratid Circuit) ^GO^zgfls:^ y ytfe 9 v ^ 

(DWM'<iy H*tt#»t £*i/0^£. £tucfl£V\ y- 
H l 4<5DgBR?Rk#K ft*) 7r^f V^^/^t^tLTV^ 

[0 0 3 0] ftfc, ^#^^1 l^MKigt-tt, 

- co^*^* &mm-r & & 5 ^mwc<o y — h i 
4^it^tbrv^ 0 r.coy — hi 4(^-r>"^— y — h 

«1 4 a ^T^^-y- Kffll 4 b 5«|J#S*LT 
Yvt- y — KBBl 4 a irWB-/*?/ H£<ofHfc:f± 
^/r^-Yiri 33&sKK£Ji£fc*fcr!?* — y — KSfli 

10 0 3 1] tWBUfc.tS^SIfr^y^i ltt 

*Sfc»(iis y - H l 4 f4KMS«tt«>A»ft» (Cu) 
S^fe^ (Ni) *©*m^Jt:5fltflES!h,-C 

i/^o Lj&»5k:, rco^ (Cu) ^&£ J ^s/£vi' (N 

ft) fcM<, J:o-c»«>HiAflfcJ:5S»S»3B^J;9*:t< 

[0 0 3 2] *fc, l 5tt»ffil8<o^y^-^T?& 

^ ^1*^/11, ati*^ y 

-Kttl 4 a«)Bfft«£H*#ihU *»»f y^l IS 



(4) ffi¥6 - 2 7 5 7 6 2 

6 

I5^»$il HI 4C0WKTfo5ffl (Cu) 

^-fr&^-y^vu (Ni) <»fto-c 

[0033] ifc(c:*3SWo#«i*5#|*j;:oivriftK 

tSoii Bxtm 2 fctt*mffitm 1 o me 

1 fcffi S + S j|S 1 ^P^©«^[^oV^t^t^ 0 
[0 0 3 4] Ml ^3PJf3\ _biH-r y - K«S 1 4 

Sn^f^ y — KS5 1 4 a <Dffi&#mK#ltC V 4 *T 

[0035] jwm^tt. »aBB&Jt**rt:>r v-s— y - 

KgP 1 4 a fc»*S*Lfcai8W 1 6 T*fe *? , r C0SJ|g|5 

i sa-o-r— y — nasi 4 a^-r^i 3<oB8gfcffi« 
i^b^fr^y^i 1 coiBHttaiiiiev^fflatsiRttfe 

20 as 1 6 tt, y — H 1 4 C0^P^*C-SW^^5 £ <k 
*SpTfiB-efe t) , Wz.mm 1 6 Sr?gjft-j-a n i Ed J; 9 ^{^^ 
#ft»B l 0 K>jRJtxa3ftS4Mlic:ft 8i5ftXittft 

[0 0 3 6] H4ttCCD«i(03B«<0*.*:RJtfc^»# 
ill 7^LTV^ 0 lRlia(e:*5V^-c|giSU f ia2 

[0037] piat^stLS <t jfcsiiasi e ft, >• 

y-H»l 4 aE^glil 4 ft-lfc, i§J0U4a-2 
30 ^ © W 1 4 a -1 <h il^i 1 4 a -1 ^l^f 

Ml 4 a-3£&ffij&L,1tmi&k£3rLX^Z> Q ^ 60 J; ? 
fc, ®Ha51 6^t^r ^cj; t), I7^irl3 3&i« 

[0 0 3 8] ffi^SSK 14a -3tt*SlY*fij (_h 

T*lfi) tejSS£L,r*55. J:oTC<3r>iS&aail 4 a-3 

fi®*i»jiK^^3g:ft:3ga i <d$z&u 4 c 4 d 

40 J;9J(i|»W;:*5(tsy — Hi 4tffi^y^i 5i 

[0 0 3 9] SC V ig^gSP 14a -3£r?#j£ LT 

fc, ®SP1 4 a-lfi*5p^ (H^^XT^i-^) 
SdJB£Ur*55 N ^ coffin 1 4 a-l©J|t4S«)D^Ki3*t5 

K<0lMMK Id J: 5 # 0« S: tt* t Jfc* L00R W f S 0 
[0 0 4 0] jfer* ^*^¥^f*S^ 1 1 3 

50 l:WMot^t§^ «£Ofift:iIi(^yt 
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y — K«5 4 a ©iBlllB»fcJ:StttJ«3&S!7>f ire S: 

HfrC*3(tS-r>"^— y — F«4 a CO^££M 0 £ U V 
^£ft£ 0 

[0 0 4 1 ] M = M 0 X ( 1 + ff ■ 0 ) © 

-5 y — K4cO#tf*AMM\ 

AM = M-M 0 ~-M 0 • a • 0 ■■■ ® 

i:^£ft£ & 

[0 0 4 2] 10 (17) 

¥«tHt|l 0(17) OitaEffl 6£ 

WriM^Swticicfc 9 7y*- Sb** s **b, W^U 1 4 a 

S-hlB*SB^*5JtS«SBl 4 a-l«>«S«rN 0 i:U U 20 

— Kl 4tOj(»^£r0 £ U y — K l 4 ^EPJnSftS 

[0043] N-Nq X ( 1 + B • 0) ® 

iot, *#Mtio (17) t^°c©i»ifc 

AN = N-N 0 =N 0 * & ■ 0 »■ <3) 
[0 044] Ji|B»©***fe©*feH:tt«rttt- 

s<ts *mMj&<D*m&mw 1 o (17) ttajsasi e 30 

— Kgfii 4 a^UKK^KWtr^-f-fi 3ic»«*r#*. 

SlBSffiCOSSN^ ^fCi:t-<-rffi< (N< 
M) a &tc, a = 8X~&%b1r%k, N<M^fe5Ci 
X 5 _htS©iC^t^®5t J: 5 N ffiSS 14a -lUDftflAN 
fitS**¥fiS:co^a»ft:Sai KtettS y - K4<Z)#U«*A 
Mi^J^<^5 ( A N < A M) 0 ^oT, 4*#fi)c<0 

o (17) fc^fttf, fftcoflMinteJ; 9-f > 

J:£#tf*li/h£<, J;ot!7>f-yi3©IW|(WS4*: 

[0 0 4 5] *fc»iS«Si 6 0DJ»«H:_hT*rtHCiiSS«: 
*t"a»S6-e*>Sfc», El2{;i^£ft5 J:?*-, 

i e *r»jau-cfe^«>ait»i e^ras^ftfcy- ki 

¥3fff=3£fi io (17) Ed £ftkf, ^ic<D y — K 1 4 4r 

-7 y 4 is tr y g^t ufcttd-eBBK-r a - 1 , 

JifEto.fcSMlMi'l 3^Bfj»£O^SrB5ih-rsci:^ 
Tr#£ 0 50 
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[0 0 4 6] B5 Mi 7 teJbfE LfcfH l ^3§*J!co{tiLg| 
M^LTV^o WL ^-mt^V^T^ @ 1 SlFgl 2 £r 

[0 0 4 7] i5 |C»&ft5¥*#Slt 1 8 it, ftjg£|S 
«5l 9^T^f^^ i oT£j^^^J:5t#i*uycr.^^#i^ 

[o o 4 8] -co J: 51-, tiai 9, 2KO»ift«rBI 

1 XtflH 2 ^ § ft 1 6 (7> J; 5 l SOSST* 

ftSo ajS<D»ttlS*VM*2iHcR5e*ft6t 
0VWJA<, *Wttft»tfcfl!rtfcU-CfeJ:v\ ftfc, ft 
*S^»4ftfcJilBbfc*H©««[cB£Sft5t©T?ttft 

S^SP^-f Lt y — K 1 4<£>jp:^J; ^^c^ <l£^1-£ 

fi»j*tfia7(^*ft« x -fvt^y 

- Kffi 1 4 a ^Bf^ffifflf^^fc 9 nn$B 2 2 &Mf$rf& r 
[0 0 4 9] JK^T, St^[Ul^ll2^M^ff^4 

5 ©ia«i (*Mc-f y - Kffl 1 4 a ) 

[oo5oi ^^bfi^f^-r >-^- y — k 

S|S1 4 alCffiSaSftfc^attcOfWfe^ff 2 d 
©ig5|ft2 5fj:, ^Jx.f^^7^ ^^»JCJ: f?#fj*^ft 

19 , ^mimiLm^ y - i 4 a coy-r 

2 5 tOEK&fifi, V^-— y — KSI5 1 4 a COP-Y^f 1 
3<?>«tt*JC0ffi (BI-*3it5±E) t-il^^ftTV^^ 0 

[0 0 5 1 ] H 8 li, ieift: 2 5 tO^IS^ ufc^ft: 
SS«2 6**UTV^a o _hFEC0J:^(^, I£ift:2 5^ 

f^«Wi*Stio (2 6) ^f»*sppjnsftfc# 
-&v y - k i 4 K9ln**ife*fi!»^#2 5 tA-L-c 

[0 0 5 2] y — K 14(j;i (Cu) 

RUiotdrfisn-cv^afc*, *i#gtio (2 6) 
mn£tiftm& y — k 1 4 R.x*m&m{fc 2 5 5 
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1 5 !-{^x. ott^Kn 

[0 0 5 3] ^(D£l#>, 3©iS#te*3^4»JIB 
f-y-KS(5l4 aflSfflW7-Yiri 3Sr*ffiS*J;5 

[0054] c^x\ m3^m^^xmwmm^\f^u 
£<> ra. raia (a) tt*B»wtcffis*atflc$i«i o 

(2 6) (ii3f£WWI»*»*Ufc*lMS:*LT*5 0. IrI 
El (B) f«[^^^S*i|Mll iCEff^^Si^r^P 
JttlLfc«:«*r*L-TV^S 0 4fc, RE (A) , (B ) Id 

[0 0 5 5] l 

mm (b) #0S) „ i -ettWHi 

-KSB4 t^t6 fc^BtBBUfc*j«i:&o-ci/^5, J; 
5j*J)Pj|fcStL« fl Sot, tfflg^^-^l 5© 

rt«fB(^*5*t5a«^*tt % gff£ttBBofftt3 3 j; o mm 

EHtt«ie«9fl«**«faflE3&Si*i< 
[0 0 5 6] L^5tciHBl36»bt?ab^&J:5(;:, r?-< 30 

KSP4 aOf*OTilJ:9l7^^6ri*a^Wfi|RSjxTU* 

[0 0 5 7] cn(-»LT*S3SWfC«S^#:Siei 
0 (2 6) tt, JR^**2 sSr^-f-iri 3tc:ifi»Lfcffi 

ft£*L, !7-Yir l 3^ffii^ni£^<^ oT 40 

V^ 0 ~<Dfr$> s _tfa<7>£ 1 3C05fi^t-*5i^ 

9>fyt- y — Kgpi 4 a^{*tK!7-r^r l 3£:3£{#£i4; 
5[H(/.)y^ti 3©gEffi&fF*^£fcfc!7^i 3 to 
[0 0 5 8] IH975M|gll 2ttJi1EbfclS2^5SH^ffi 
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[0 0 5 9] H9^*S*L*^5Wt:gHl2 7 S3, ^fVt 

- y - k«s 1 4 a ^ii ^gats;ftij«a5 & ? 

f^ri 3fciff»-rs<t5tlfft«j«^5r irteJ: Qfl&GW 

[0 0 6 0] Ell OMll l^$nS¥iMM2 

9 ft, aftfi*ft:3 OSrafJJB^yjr— v?l 5<Z>^g|Uc»ffl 

1 3 «0EMffi«iSflf*"CjSttl Lfc3ifcB§{$ 3 o b fc J: <? 

10 0 6 1 ] rtO^^$tLfc^^3g@2 9tt, mtt 

&mmmzm\\£frrtm*v - ki 4-c«:ft< % 

6 0 9Hte«tt3 0 *W^-rSKttJffiS|J3 0 a ttdtfJJB-^y 
mmKU3 0n, SEUA3 0 b Sr^h L-CS6*i < y-f-F 

y — 1 4 aWSLtttrt)^^ 

[0062] mi 2td^$n5*Ngft;KS3 i ti % me 

^*3 2^^^^-— y — Kffli 4 a^y^ti^ifj; 
U79^>J-Kl4blFW)|j:!3, I7-f^l3c7> 

^St>fi0T?*>^ o COJ:5tc, 17 -f tl 3eo_bBP(^ffia 
t5 J: 3 2 I i ia !7>ftl 

3 Vi— y - KfflJ 1 4 a irlKME^fls: 3 2 (C^^^Lfc 
WfiK^/j:?). < yj*? 1 3<^SBKffiH3ft<Stc*5(t 

3tf!>»filft*B&Jht- SCi39S-e#S 0 
[0 0 6 3] 

[0 0 6 4] ft*3B 1 COSSWfcl.JzjJxfcf, ^co^P^ J; 59 

[0 0 6 5} 4fc»**2«?«WJ3:j:ixtf > PH^-rsy 
©Wf«B&Ji: t ^ r -f ^ fcf y ^b*:**>-H:Tl8!a+S r t 
[0066] *fcfMt«3«>35Wi;:j;ntf, StSffiJ: 9 

r 9 ^ - y — Ktti-ea^f a ? <t k 

[0 0 6 7] »#*4©»Wfc±;KHr, Witfifilflci 
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[0 0 6 8] 5 ©»«JdJ;ixtf % fflf^^ffijS; 

[0 0 6 9] 3EfcW*^6<^3SWfciJ:;hH:, MJttf** 

[mi] **w^*5^#»«©ia»fffiia 
[82] *«w^-**0y^fcs*#*««o«wfiSffi 
[0 3] m<DWM^fr&w&ffims<y&-^ft<DMmft 

[He] a«»(OSE?BW4rlftBH"rs»fc^H-efc5o 

[ia 7] mm&<Dmffim%mm-f&#>ti<Dm'x?$>% 0 
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IB91 f ^ w^sw^PJt^ ftfc^ir^ 
[hi o] m&fcm^mm&mm-tz>#>fc<DmT*h 

[Ell] ^SYbSPWcoS^JSrtftWi-SfcfcwEi-efe 

So 

[HI 3] ffefeO^WffcSIIE©-- ffil«:*-J-BI-C*>« 0 
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